BASELINE HSR INLET AND ENGINE BAY COWL SEAL REQUIREMENTS 


David Sandquist 
The Boeing Company 
Seattle, Washington 


The two dimensional bifurcated inlet, down selected for the HSR program, and the engine 
bay cowling consist of many sealing interfaces. The variable geometry characteristics of 
this inlet and the size of the propulsion system impose new sealing requirements for 
commercial transport aircraft. Major inlet systems requiring seal development and testing 
include the ramp system, the bypass/ take-off system, and die inlet/ engine interface. 

Engine bay cowling seal interfaces include the inlet/ cowling interface, the keel split line, 
the hinge beam/ engine bay cowling, and the nozzle/ cowling interface. These seals have to 
withstand supersonic flight operating temperatures and pressures with typical commercial 
aircraft reliability and lives. The operating conditions and expected seal lives will be 
identified for the various interfaces. Boeing's SST seal development program will also be 
discussed. 
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The High Speed Civil Transport’s (HSCT) propulsion system requires significant technologic 
advancements to become an economically viable product. Indifferent to the more severe 
operating conditions and variable geometry features, the HSCT propulsion system needs to 
operate with the same reliability as current subsonic systems. One area beginning to be 
addressed to meet these requirements is the inlet and engine bay cowl sealing systems. 



Agenda 
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Boeing’s SST Seal Development Program (Hi 
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Propulsion System Installation 
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HSCT Outboard Nacelle Installation 
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2D Bifurcated Inlet 
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2D Bifurcated Inlet 

Ramp System 
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2D Bifurcated Inlet 

Ramp System 
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2D Bifurcated Inlet 

Ramp System 
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Time at temperature 
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2D Bifurcated Inlet 

Bypass/ Takeoff System 
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Side View 
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2D Bifurcated Inlet 

Bypass/ Takeoff System 
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2D Bifurcated Inlet 

Bypass/ Takeoff System 
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No Hard Sealing Surface 




0 

° o 0 

W O = 

<D C .C 

^ 2 § 
■4= 3 
=*0-0 
c 5 C 
g) c IS 

'« CD- 

0 0 0 

■o 0 0 

0 TJ _ 


“O . 0 

Sg|. 

8.J § 

S 2 ° ' 

0-3 0 

C O) © 

<D *= > 

0 C CD 

^8 £ 

0 u_ 'S : 

c 8 o ■ 

0)16 -g 
0 1* 0 
0 ^ T5 . 

■° S "5 : 

u- 0 O 
O 0 > . 
O 0 > - 
"O 0 — 
u- Q_ 

1-^8' 

J* 0 O 

0 £ ^ 
~ ~ 0 
0 £ £ 

0 o ^ 

0 _Q o 

§- »- .E ■ 

JD 0 ■ 

?§o 

D)T5 _ . 
0 0 Q_ 
-»-» = O 

■E 2 -55 • 

S = E 

18- 

g-5 « 

co > g> 

j= t> ro ' 
< 0 r . 


NAS A/CP— 2006-2 1 4329/VOL2 


36 



2D Bifurcated Inlet 

Inlet/ Engine Interface 
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Engine Bay Cowl 
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Engine Bay Cowl 
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Engine Bay Cowl 

Keel Split Line 
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Engine Bay Cowl 

Hinge Beam 
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SST Seal Development 

Tested Seal Configurations - Geometry 



NAS A/CP— 2006-2 1 4329/VOL2 


53 





c 

g> 

*0 

0 

■D 

o> 

c 

0 
JD 
-»— » 
0 
_c 

CD 

O 


o 

4= 

'o 

0 

CL 

0 

£ 

0 

E 

0 

L_ 

CD 

O 

Q. 

0 


0 

TD 

0 

O 

o 

0 

0 


0 

E 

o 

0 

CD 

c 

o 

o 

0 

0 

0 

0 

2 

o 

0 


NAS A/CP— 2006-2 1 4329/VOL2 


54 



SST Development 

Tested Seal Configurations - Materials 


I 


0 

0 

(O 

0 

0 

0 

V— 

o 


■ego. 

.2 '0 

“ “ w 


jQ 

(T 3 

DC qc 


x X 

in o 


lO 

st 

CL 

C 

ig 

0 


_q 


O 

£2 

Q_ 

c 


(M 

CL 


0 
CL 

0 0 

^ > 


0 

> 

O 

O 

o 

o 


0 

> 

^ Q 
X ^ 


ID 

c 

0 


0 

0 

0 


CO g 0 


0 

E 

0 


c 

o 


x: 0 

O I- 


X 

0 

0 


0 

O 

O 

JZ 

0 

0 

E 

"0 

c 

o 


0 S- 

O) 0 
C JD 
O -O 
CL 13 

CO DC 

^ 'Sj- 
LO LO 


CO CO 
CO CO 


NAS A/CP— 2006-2 1 4329/VOL2 


55 


a> 

c 


CO 

a 


c 

Q 


o 

> 


o 

0 


0 

SZ 


0 

-*-* 


CO 

E 


CO 

o 


2 

4= 


o 

0 


"O 

o 


c 

c 


CO 

0 


CO 

0 


.0 

Q. 



X 


0 

LLi 


0 



E 

E 

id 

5 

2 

2 

0 

O) 

0 

c 

-C 

2 

Q. 

JZ 

-t— ' 
0 

o 

-*— * 
c. 

03 

CD 

0 

0 

"d 

E 

Q. 

_Q 

0 

O 

1 

0 

0 

0 

■a 

> 

E 

2 

o 

0 

0 

"O 

0 

0 

0 

0 

03 

2 


0 

Q_ 

0 

-*— » 
0 

CD 

E 

c 


0 


CD 

o) 

CD 

T3 

O Q 

C 

L— 

Q. 

CM 

0 

h- 

C/D 

CO 

0 

SZ 

<+-> 

1— 

o 

CO 

LL 

0 


id 

sz 

T3 

T~ 

-4-J 

0 

LL 

o 

0 

0 

*4— 

13 

SZ 

"D 

0 

0 

> 

«*-* 

0 

0 

cz 

13 

0 

0 

r= 

E 

0 

5 

Q. 

'i— 

0 

O 

0 

CL 

0 

0 

0 

> 

SZ 

0 

0 

“O 


NAS A/CP— 2006-2 1 4329/VOL2 


56 



Conclusion 


m 


co 


CO 

co 

H 

OC 

CO 

I 

P- 

0 

L-. 

0 

.C 

E 

o 


o 

O) 

0 

£ 

o 

T5 

0 

v_ 

0 


CO 

Q 

CQ 

H 

0 

-C 

■+— ' 

c 


0 

O 

c 

0) 

‘l— 

0 

CL 

X 

LU 

00 


og 

Lf) 

LL 

i— 

O 


0 
0 
0) 
4 — > 
0 

C 

O 

Q 

> 

0 
4 — » 

0 

L. 

o 

o. 

1— 

o 

o 

c 


0 

0 

o 

9h- 

o 

LL 

o*S 

0 

0 
4 — » 

0 

DC 


0 

03 


0 

Z5 
-#— • 
O 

< 

CL 

E 

0 

DC 

CO 

00 


0 

0 

h- 

DC 

03 

X 


0 

< 4 — * 

c 

0 

E 

E 

15 

Or 

0 

0 

O 


0 

c 


J*: 

o 


0 

c 

O) 

‘0 

0 

Q 

0 

O 

C 

0 

x: 

o 

0 


c 
o 

4— » 

0 
13 

4— ' 

o 

0 

0 
4— » 

2 

0 

O 

4— » 

o 

4— » 

c 
o 
O 

4— » 4—* C 


0 
c 
o 

o O 
O © 
>« P 

& l 

CD O 

c cc 

■ — 4 - 

LU c 

O) 


0 

C 


0 
0 
0 

« CD 
5 .E 

* 1 

o ^ 

^ p 


3 

o 


E 

o 

0 

>* 

CO 

1 — 

o 

o 

Q 


0 

1 

0 

2*: 

0 


0 

0 

0 

CL 

>>- 


C 

D) 


DQ W 
1X1 CD 


c-2 
CD C 


NAS A/CP— 2006-2 1 4329/VOL2 


57 


Q. X >> 

■2 © 0 
0 c £ 

0 J= E - 
0) 

03 R _Q 

sgl- 
">.£©■ 
6 E 8 
" © ro 
ro © 

HD C 

© © © ' 
f- _Q O 
■— 0 
CD O t. 

c r' c ■ 

0 „ c 

0 o 

“o x: £ 

© >5 « . 
© = o ■ 
12 8 
©£-R; 

'S ° © ' 

« © i2 
2 h a> 
© = © 
© 5 c , 

m" 5 ° ' 

55 0 w- 

•| 'e‘5 ' 

1 CL© 

0 CD D) 
Q. X= O 


| O > 

w .2 eg 

C F 
O •= 0 
•*£ 0 lc 
jS x: ±= 
ch'fc 
0 o 

0 r* 0 

0 E > 

^ 0 *43 

Q_ L_ Q 

0 g> 0 

1 2 S' 

I— a. o 


NAS A/CP— 2006-2 1 4329/VOL2 


58 



